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Early human embryos contain virus-like structures in the cytoplasm that appear to originate with an endogenous retrovirus, according to a new study [1] . The viral proteins turn-on an antiviral response and also may regulate the expression of many cellular RNAs.
Only recently have technologies emerged to examine endogenous retroviruses closely during early developmentand it's clear that they are up to something. These retoviruses are highly expressed after fertilization, and some of their transcripts exhibit peculiar behavior-such as fusing with cellular RNAs to form RNA chimeras. Some endogenous retroviruses have been implicated in the initiation or maintenance of pluripotency.
In the new study, Edward Grow et al. examined data from a previous single-cell analysis of RNA profiles in early human embryos. Similar to previous findings, the researchers found that distinct classes of retroviruses were transcribed at distinct stages. The researchers then focused on the most recently acquired retrovirus-HERVK (HML_2). Nearly 1/3 of its proviruses in the human genome are unique to humans. Unlike most other endogenous retroviruses, HERVK has retained the ability to encode intact retroviral proteins. It is normally transcriptionally silent, but can be activated in germ cell tumors, melanoma, and other pathological conditions. Grow et al. show that HERVK becomes active in eight-cellstage human embryos, and forms virus-like particles. The retrovirus remains active in epiblast cells, and shuts down in cultured epiblast cells as they begin to lose pluripotency. In cell culture, HERVK expression bumped up the cell-surface expression of IFITM1, a protein that combats viral infection, and thwarted infection by a flu virus.
The researchers also provided hints about how HERVK is turned on-its expression was induced in human cells by the combination of high levels of the pluripotency factor OCT-4 (POU5F1) and low methylation levels (conditions also present in the early embryo). By turning on an antiviral response, HERVK may serve to protect the embryo from destruction by microbes (like the flu) and from endogenous retroviruses attempting to re-enter a cell.
HERVK seems to also have a broader regulatory role: one HERVK protein, Rec, bound numerous cellular RNAs and appeared to regulate their expression. Also, HERVK could possibly re-integrate into the genome, which is a question for future studies.
